Photoinduced electron transfer within complexes between plastocyanin and ruthenium bisbipyridine dicarboxybipyridine cytochrome c derivatives.
A new technique has been developed to measure intracomplex electron transfer between cytochrome c and its redox partners. Cytochrome c derivatives labeled at single lysine amino groups with ruthenium bisbipyridine dicarboxybipyridine were prepared as previously described [Pan, L.P., Durham, B., Wolinska, J., & Millett, F. (1988) Biochemistry 27, 7180-7184]. Excitation of RuII with a short light pulse resulted in the formation of the excited-state RuII*, which rapidly transferred an electron to the ferric heme group to form FeII and RuIII. Aniline was included in the buffer to reduce RuIII to RuII, leaving the heme group in the ferrous state. This process was complete within the lifetime of the light pulse. When plastocyanin was present in the solution, electron transfer from the ferrous heme of cytochrome c to CuII in plastocyanin was observed. All of the ruthenium cytochrome c derivatives formed electrostatic complexes with plastocyanin at low ionic strength, allowing intracomplex electron-transfer rate constants to be measured. The rate constants for derivatives modified at the indicated lysines were as follows: Lys 13, 1920 s-1; Lys 8, 1480 s-1; Lys 7, 1340 s-1; Lys 86, 1020 s-1; Lys 25, 820 s-1; Lys 72, 800 s-1; Lys 27, 530 s-1. It is interesting that the derivative modified at lysine 13 at the top of the heme crevice had the largest rate constant, while lysine 27 at the right side of the heme crevice had the smallest.(ABSTRACT TRUNCATED AT 250 WORDS)